Summary. Rectal temperature (RT), respiratory rhythm (Rlil, plasma cortisol and prolactin (PRL) levels and haematocrit were measured at noon in male Creole goats during their habituation to shade, during sudden exposure to sunlight and then while they were kept outdoors. Data on the microclimatic environment, especially black-globe temperature (Tg), were recorded.
The aim of the present experiment was to define the parameters involved in physiological response to heat constraint and to study the adaptation period using such simple thermophysiological criteria as rectal temperature, respiratory and cardiac rhythms and hormonal (prolactinemia and cortisolemia) and blood (haematocrit and serum electrolyte concentration) factors.
Shade-acclimatized male Creole goats were suddenly exposed to the sun in a natural tropical environment that also included nocturnal cooling (natural photoperiod : 12 to 13 h of light). This paper describes the physiological events occurring when the bucks were abruptly submitted to direct sunlight. We were particularly interested in the time required to develop a heat-loss mechanism and the time-lag in prolactin hypersecretion. (Berbigier, 1982 ; Chemineau and Ravault, 1984 11.40 ; P < 0.001), RR (98 ± 22 at 13.00 vs 35 ± 3 insp/min at 11.40 ; P < 0.01) and cortisol (17.7 ± 8.61 at 12.10 vs 5.57 ± 1.67 ng/ml at 12.00 ; P < 0.05) was observed.
Before solar exposure, RT and RR began to increase due to circadian rhythm ; this point will be discussed later.
There was no significant increase in PRL, and CR increased non-significantly from 85 ± 9 to 120 ± 20 heartbeats/min. Serum potassium rate tended to decrease one hour after insolation (256 f 6 vs 223 + 13 mg/I ; P < 0.02), whereas sodium rate (3.13 ± 0.07 g/I) remained steady ; between 1 and 5 hours after insolation, the haematocrit did not change significantly. 4) Mean and long-term physiological reactions. &horbar; Figure 2 shows the variation of the thermophysiological (RR and RT) and endocrine (prolactin) parameters compared to that of Tg from D-4 to D49. Generally speaking, PRL an RR varied according to Tg. On D1, PRL increase was significant (923 ± 653 vs 90 ± 22 ng/ml ; P < 0.05) (the first large standard deviation, due to high variability between animals, ranged from 369 to 1 832 ng/ml). From D1 to D45, the correlation coefficient between RT and PRL was r = 0.64 (P < 0.01) when globe temperature was higher than the threshold of 32 °C.
An absolute PRL maximum (1 035 ± 279 ng/ml) was obtained at D9 which then decreased to a steady level after about 20 days. At this time (i.e. from D20), the circulating PRL rate was significantly higher in the sun than in the shade (248 ± 109 vs 130 f 50 ng/ml ; P < 0.05). This confirms our previous results which showed a higher prolactinemia in bucks kept outdoors permanently in the sun and fed a concentrate-poor diet than in those kept in a shelter and fed the same diet . The PRL increase between D45 and D49 was not significant.
An The adjustment, though less satisfactory than for RR, was fairly good (R 2 = 0.75). R 2 decrease might be due either to the higher variability of prolactinemia or to less precise model simulation of the actual facts (see discussion).
As definied above, the values of T maX and relaxation time were 2.8 and 35 days, respectively. Theoretically, the asymptotic value of PRL should be calculated on only 3 points (after 35 days). However, on D25, the value of X -Xoo represented only 10 % of the maximum and calculation on 5 points did not lead to a large error.
Rectal temperature (fig. 3b) (Macfarlane, 1976 ; El Nouty et al., 1980 These results and the thermoregulation failure observed in animals treated with an inhibitor of prolactin secretion at the hottest hours of the day (Berbigier, Sergent, and Ravault, 1985) 
